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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: Within Claim 
26 the examiner deems the novel limitation to be, within the claim as a whole, that the 
derivation of task ordering is done using the claimed switching events. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an email from Ken 
Koestner on December 6^^, 2007 with the exception of the amendment of line 1 of Claim 
25 which was approved over the phone by Ken Koestner on December 10th, 2007. 

Please amend Claims 1,11 and 20-26 as follows: 

1. A device capable of usage in a storage system including an initiator, a primary target, 
and a secondary target, the device being capable of configuration for asynchronous 
remote mirroring functionality and comprising: 



Application/Control Number: Page 3 

10/785,500 

Art Unit: 2114 

a target controller capable of communicating with the initiator and performing 
operations requested by the initiator; and 

a process on the target controller capable of receiving a stream of command, 
requests from the initiator, performing the requested commands, and asynchronously 
relaying the requested commands to a secondary target while ensuring precedence 
graph equivalence between received and relayed commands, the process tracking 
outstanding write tasks, marking trans i t i ons i n numb e r of outstanding wr i t e tasks 
With task attributes, marking write tasks with task attributes according to 
changes in number of outstanding write tasks, and embedding task attributes in the 
relayed commands capable of increasing concurrency in commands performed by the 
secondary target, wherein the target controller is a Small Computer Systems Interface 
(SCSI) device and the task attributes are SCS/task attributes including Simple, Ordered, 
Head of Queue, and Auto Contingent Allegiance (ACA) task attributes. 

1 1. A method of ordering commands in a communication system comprising: 
receiving a stream of commands; performing the commands; 
relaying the commands to a target; 
tracking outstanding write tasks; 

marking transit i ons in numb e r of outstanding writ e tasks with task 
attribut e s; 

marking write tasks with task attributes according to changes in number of 
outstanding write tasks; and 
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embedding the task attributes in the relayed commands to increase concurrency 
in commands performed by the target wherein the task attributes are SCSI task 
attributes including Simple, Ordered, Head of Queue, and Auto Contingent Allegiance 
(ACA) task attributes; for operation in a Small Computer Systems Interface (SCSI) 
device. . 

20. A method of ordering Commands in a communication system comprising: 

communicating information via an intemet Small Computer Systems Interface 
(iSCSI) transport protocol; 

tracking outstanding write tasks; 

marking transitions in number of outstanding write tasks with Small Computer 
Systems Interface (SCSI) task attributes; and 

embedding the Small Computer Systems Interface (SCSI) task attributes in a 
received command stream to ensure an ordeding behavior sufficient for attaining 
concurrency performance and correct algorithm operation. 

21 . A method of ordering commands in a communication system comprising: 

receiving a stream of command requests; 
relaying the requested commands; 
tracking outstanding write tasks; 

marking trans i tions i n numb e r of outstand i ng write tasks w i th task 
attribut e s; 
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a code that causes the controller to embed task attributes in the relayed 
commands according to the intended precedence to increase concurrency in 
commands performed by the target wherein the task attributes are SCSI task attributes 
including Simple, Ordered, Head of Queue, and Auto Contingent Allegiance (ACA) task 
attributes. 

23. An article of manufacture comprising: 

a tangible computer-readable medium having a program code for execution on a 
controller embodiod stored therein for ordering commands in a communication system, 
the program code further comprising: 

a code that causes a controller to communicate information via an intemet Small 
Computer Systems Interface (iSCSI) transport protocol; 

a code that causes the controller to track outstanding write tasks; 

a code that causes tho contro ll or to mark transitions i n numbor of 
outstanding write tasks with task attr i but e s; 

a code that causes the controller to mark write tasks with task attributes 
according to changes in number of outstanding write tasks: and 

a code that causes the controller to embed Small Computer Systems Interface 
(SCSI) task attributes in a received command stream to ensure an ordering behavior 
sufficient for attaining concurrency performance and correct algorithm operation. 
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marking write tasks with task attributes according to changes in number of 
outstanding write tasks: and 

embedding the task attributes in the relayed commands to improve transaction 
ordering for a remote mirroring application using an ordered transport wherein the task 
attributes are SCSI task attributes including Simple, Ordered, Head of Queue, and Auto 
Contingent Allegiance (ACA) task attributes. 

22. An article of manufacture comprising: 

a tangible computer-readable medium having a program code for execution on a 
controller embod i ed stored therein for ordering commands in a communication system, 
the program code further comprising: 

a code that causes the controller to receive a stream of command requests; 

a code that causes the controller to perform the requested commands; 

a code that causes the controller to infer an intended precedence of the 
requested commands; 

a code that causes the controller to relay the requested commands to a target; 

a code that causes the controller to track outstanding write tasks; 

a code that causes the control l or to mark trans i tions i n number of 
outstand i ng write tasks with task attributes; 

a code that causes the controller to mark write tasks with task attributes 
according to changes in number of outstanding write tasks: and 
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24. An article of manufacture comprising: a tangible computer-readable medium having 
a program code for execution on a controller ombod i od stored t herein for ordering 
commands in a communication system, the program code further comprising: 

a code that causes a controller to receive a stream of command requests; a code 
causing that causes the controller to relay the requested commands; 

a code that causes the controller to track outstanding write tasks; 

a code that causes the contro l lor to mark transitions in number of 
outstand i ng wr i te tasks v^ i th task attr i butes; 

a code that causes the controller to mark write tasks with task attributes 
according to changes in number of outstanding write tasks; and 

a code that causes the controller to embed task attributes in the relayed 
commands to improve transaction ordering for a remote mirroring application using an 
ordered transport wherein the task attributes are SCSI task attributes including Simple. 
Ordered, Head of Queue, and Auto Contingent Allegiance (ACA) task attributes. 

25. A storage device in a communication system comprising: 

means for receiving a stream of command requests; 
means for performing the requested commands; 
means for relaying the requested commands to a target; 
means for tracking outstanding write tasks; 

moans for marking trans i tions in number of outstand i ng write tasks w i th 
task attributes; 
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means for marking write tasks with task attributes according to changes in 
number of outstanding write tasks: and 

means for embedding task attributes in the relayed commands capable of 
increasing concurrency in commands performed by the target wherein the task 
attributes are SCSI task attributes including Simple, Ordered, Head of Queue, and Auto 
Contingent Allegiance (ACA) task attributes. 

26. A remote mirroring method comprising: 

communicating information between a primary initiator and a secondary target; 

inferring a task precedence graph intended by the primary initiator by tracking 
concurrency of issued tasks; 

conveying the inferred task precedence graph to the secondary target; and 

sensing the inferred task precedence graph by tracking transition points 
dependent on ordering of commands in a command stream 

wherein tracking transition points further comprises tracking of switching 
events comprising : 

switching at a first transition point from a multiple outstanding write task 
condition to a no outstanding write task condition; and 

switching at a second transition point from one or fewer outstanding write 
tasks to multiple outstanding write tasks. 
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Contact Information 

Any inquiry concerning tiiis communication or earlier communications from the 
examiner should be directed to Joseph Schell whose telephone number is (571) 272- 
8186. The examiner can normally be reached on Monday through Friday 9AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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